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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 35 
U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly owned at the time 
any inventions covered therein were made absent any evidence to the contrary. Applicant is advised of the 
obligation under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was not commonly 
owned at the time a later invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 41-54 and 57-69 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Redeker et al (US Patent No. 6,170,428 Bl) in view of Ameen et al (US Patent No. 
5,834,371). 

Redeker et al teaches a plasma CVD apparatus (Fig. 1) comprising: 
a vacuum chamber 13 provided with two separately powered RF coils, a top coil 31 and a 
side coil 32, to induce a plasma in the chamber (a second chamber, wherein the second chamber 
is configured to initially generate second plasma therein), the chamber is further provided with a 
gas inlet nozzles 38 and 64 for introducing deposition gases (such as hydrocarbons) and/or 
oxidized gases such as oxygen into the chamber (column 4, lines 13-40 and column 5, line 48 
through column 6, line 4); and 
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a remote plasma source coupled to the process chamber via two side ports 127, 128 for 
introducing dissociated fluorine containing gases for cleaning deposits in the chamber {a first 
chamber configured to generate a first plasma therein; wherein the second chamber is 
configured to receive the first plasma, wherein the first plasma is configured to restore said 
ability) (abstract; column 2, line 59 through column 3, line 11, column 4, lines 1-12, and column 
6, lines 43-54). 

Redeker et al fails to teach the deposition gas including an electrically conductive 
material such that deposition of the material on the interior surface of the chamber wall would 
inherently prevent inductive coupling of the power to the plasma {the chamber further 
configured to lose an ability to generate the second plasma). 

Ameen et al teaches an inductively coupled plasma processing (Fig. 1) for forming a 
metallic film on a substrate using process gas supply system 1 1 including TiCU (titanium 
tetrachloride gas) (column 5, line 45 through column 6, line 8; column 7, lines 60-65). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the process gas supply system as taught by Ameen et al in the apparatus 
of Redeker et al in order to form a Ti film on a substrate. 

Further regarding claim 42: the process chamber would inherently lose the ability to 
generate plasma as deposition of Ti on the interior surface of the processing chamber would 
prevent inductive coupling of energy from and inductive coil 70 into the plasma within the 
chamber. The process chamber would inherently regain the ability to generate plasma as 
deposited Ti on the interior surface of the processing chamber is cleaned and removed by the 
remote plasma source. 
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Further regarding claims 43, 44 (tube furnace) : the plasma processing chamber of 
Redeker is structurally equivalent to the claimed tube furnace because it includes a chamber 
configured to house a high density plasma. Similarly, the remote plasma source of Redeker et al 
may be a conventional microwave plasma tube which is a equivalent to the claimed tube furnace 
because conventional microwave plasma source includes an applicator tube such as sapphire tube 
or other energy transmissive tube therein a plasma is formed by a waveguide applicator. 

Further regarding claims 45, 46: "a first structure defining a furnace ..." is interpreted as 
the processing chamber; "a first material that is opaque to the wave ..." is interpreted as a 
metallic material such as Ti; and "a delivery system in fluid communication ..." is interpreted as 
the remote cleaning plasma source. 

Further regarding claims 47, 48, 49: Redeker et al further teaches that the cleaning gas 
may beNF 3 , F 2) SF 6 , C1F 3 (column 10, lines 27-31). 

Further regarding claims 50-53: "an induction blocker" is interpreted as Ti deposited on 
the interior surface of the processing chamber; "a component coupled to the first reaction device 
and configured to ..." is interpreted as the remote cleaning plasma source; and "an induction 
blocker remover" is interpreted as cleaning plasma gas introduced by the remote plasma source 
into the processing chamber. The processing chamber of Amens et al includes a quartz liner 
defining a processing chamber 25 and an induction coil 70 for generating an inductively coupled 
plasma within the processing chamber. 

Further regarding claim 54: "a conduit configured to couple to an inductively-coupled 
plasma chamber" is interpreted as ports 127, 128 in Redeker et al; "a cleaning chamber coupled 
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to the conduit . . .) interpreted as the remote cleaning plasma source introducing a cleaning 
plasma gas into the processing chamber. 

Further regarding claims 57, 60: "a reactor having a wafer fabrication mode ..." or "a 
furnace comprising a quartz tube ..." is interpreted the processing chamber; "a chamber 
configured to couple to the reactor during cleaning mode . . .) or "a cleaning chamber ..." is 
interpreted as the remote cleaning plasma source introducing a cleaning plasma gas into the 
processing chamber. 

Further regarding claim 58, 61, 62: removing the wafer from the processing chamber 
during cleaning is considered a process limitation and the apparatus of Redeker et al in view of 
Ameen et al is capable of being used under the condition as recited in the claim. 

Further regarding claim 59: "the chamber is configured to transmit said metal etchant in 
a non-plasma form from to said reactor during said cleaning mode" is considered a process 
limitation and the apparatus of Redeker et al in view of Ameen et al is capable of being operated 
under the condition as recited in the claim by simply introducing the etchant through the remote 
cleaning plasma source without applying a plasma generating energy to the etchant. 

Further regarding claims 63-66: "a conductive material present ..." is interpreted as Ti 
deposited on the interior surface of the processing chamber; "a first plasma chamber" is 
interpreted as the remote cleaning plasma source. 

Further regarding claims 67-69: "a first material that is opaque to a type of energy to an 
RF wave" is interpreted as Ti deposited on the interior surface of the processing chamber; "a 
plasma delivery system ..." is interpreted as the remote cleaning plasma source which is used 
remove that Ti which is deposited on the interior surface of the processing chamber. 
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Claims 55, 56 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Redeker et al (US Patent No. 6,170,428 Bl) in view of Ameen et al (US Patent No. 
5,834,371) as applied to claims 41-54 and 57-69, and further in view of Kumagai (US Patent 
No. 5,916,455). 

Redeker et al in view of Ameen et al teach all limitations of the claims as discussed 
above except for the plasma generation device for the remote plasma source (cleaning chamber) 
being an inductively coupled plasma source rather than a microwave plasma source. 

Kumagai teaches a plasma processing apparatus (Fig. 1) including a remote ignition 
plasma source 30 wherein an inductive coil 37 coupled to an RF power source 40 is used for 
generating a plasma (column 4, lines 8-29). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize the inductive plasma device as taught by Kumagai in the apparatus of 
Redeker et al in view of Ameen et al as an art recognized equivalent for the same purpose of 
generating a plasma. It is the Examiner's position that substitution of the inductive plasma source 
with microwave plasma source would have been obvious to one of ordinary skills in the art at the 
time of the invention. See MPEP 2144.06, Art Recognized Equivalent for the Same Purpose, 
Substituting Equivalents Known for the Same Purpose (in re Fout, 675 F.2d 297, 213 USPQ 532 
(CCPA 1982)). 

Claims 41-54 and 57-69 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ameen et al (US Patent No. 5,834,371) in view of Redeker et al (US Patent No. 
6,170,428 Bl). 
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Ameen et al teaches an inductively coupled plasma processing (Fig. 1) comprising: 
a reactor 15 including a sealed housing wall 26, quartz liner 70 defining a processing 
chamber 25, wherein a coil 70 coupled to an RF source 71 is provided between the housing 26 
and quartz liner 70 for inductively coupling energy into the chamber 25 and form a plasma (a 
second chamber, wherein the second chamber is configured to initially generate second plasma 
therein), the chamber is further provided with a process gas supply system 1 1 including TiCU 
(titanium tetrachloride gas) for forming Ti on a wafer {the chamber further configured to lose an 
ability to generate the second plasma) (column 5, line 45 through column 6, line 8; column 7, 
lines 60-65). 

Amen et al fails to teach a remote plasma source configured for providing an etching 
(cleaning) gas into the processing chamber for cleaning an interior surface of the process 
chamber {a first chamber configured to generate a first plasma therein; wherein the second 
chamber is configured to receive the first plasma, wherein the first plasma is configured to 
restore said ability). 

Redeker et al teaches an inductively coupled plasma CVD chamber 13 (Fig. 1) including 
a remote plasma source such as a remote microwave plasma source for generating and 
introducing dissociated fluorine containing gases into a processing chamber 13 via a inlet ports 
127, 128 for cleaning deposits in the chamber 13 (abstract; column 2, line 59 through column 3, 
line 11, column 4, lines 1-12, and column 6, lines 43-54). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the remote plasma chamber cleaning system as taught by Redeker et al 
in the apparatus of Ameen et al in order to clean deposits in the chamber interior surface. 
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Further regarding claim 42: the process chamber would inherently lose the ability to 
generate plasma as deposition of Ti on the interior surface of the processing chamber would 
prevent inductive coupling of energy from and inductive coil 70 into the plasma within the 
chamber. The process chamber would inherently regain the ability to generate plasma as 
deposited Ti on the interior surface of the processing chamber is cleaned and removed by the 
remote plasma source. 

Further regarding claims 43, 44 (tube furnace) : the plasma processing chamber of 
Ameen is structurally equivalent to the claimed tube furnace because it includes a quartz liner 
(tube) configured to house a high density plasma. Similarly, the remote plasma source of 
Redeker et al may be a conventional microwave plasma tube which is a equivalent to the claimed 
tube furnace because conventional microwave plasma source includes an applicator tube such as 
sapphire tube or other energy transmissive tube therein a plasma is formed by a waveguide 
applicator. 

Further regarding claims 45, 46: "a first structure defining a furnace ..." is interpreted as 
the processing chamber; "a first material that is opaque to the wave ..." is interpreted as a 
metallic material such as Ti; and "a delivery system in fluid communication ..." is interpreted as 
the remote cleaning plasma source. 

Further regarding claims 47, 48, 49: Redeker et al further teaches that the cleaning gas 
may be NF 3 , F 2 , SF 6 , C1F 3 (column 10, lines 27-31). 

Further regarding claims 50-53: "an induction blocker" is interpreted as Ti deposited on 
the interior surface of the processing chamber; "a component coupled to the first reaction device 
and configured to ..." is interpreted as the remote cleaning plasma source; and "an induction 
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blocker remover" is interpreted as cleaning plasma gas introduced by the remote plasma source 
into the processing chamber. The processing chamber of Amens et al includes a quartz liner 
defining a processing chamber 25 and an induction coil 70 for generating an inductively coupled 
plasma within the processing chamber. 

Further regarding claim 54: "a conduit configured to couple to an inductively-coupled 
plasma chamber" is interpreted as inlet ports 127, 128 of Redeker et al; "a cleaning chamber 
coupled to the conduit . . .) interpreted as the remote cleaning plasma source introducing a 
cleaning plasma gas into the processing chamber. 

Further regarding claims 57, 60: "a reactor having a wafer fabrication mode ..." or "a 
furnace comprising a quartz tube ..." is interpreted the processing chamber; "a chamber 
configured to couple to the reactor during cleaning mode . . .) or "a cleaning chamber ..." is 
interpreted as the remote cleaning plasma source introducing a cleaning plasma gas into the 
processing chamber. 

Further regarding claim 58, 61, 62: removing the wafer from the processing chamber 
during cleaning is considered a process limitation and the apparatus of Ameen et al in view of 
Redeker et al is capable of being used under the condition as recited in the claim. 

Further regarding claim 59: "the chamber is configured to transmit said metal etchant in 
a non-plasma form from to said reactor during said cleaning mode" is considered a process 
limitation and the apparatus of Ameen et al in view of Redeker et al is capable of being operated 
under the condition as recited in the claim by simply introducing the etchant through the remote 
cleaning plasma source without applying a plasma generating energy to the etchant. 
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Further regarding claims 63-66: "a conductive material present ..." is interpreted as Ti 
deposited on the interior surface of the processing chamber; "a first plasma chamber" is 
interpreted as the remote cleaning plasma source. 

Further regarding claims 67-69; "a first material that is opaque to a type of energy to an 
RF wave" is interpreted as Ti deposited on the interior surface of the processing chamber; "a 
plasma delivery system ..." is interpreted as the remote cleaning plasma source which is used 
remove that Ti which is deposited on the interior surface of the processing chamber. 

Claims 55, 56 are rejected under 35 U.S.C 103(a) as being unpatentable over 
Ameen et al (US Patent No. 5,834,371) in view of Redeker et al (US Patent No. 6,170,428 
Bl) as applied to claims 41-54 and 57-69, and further in view of Kumagai (US Patent No. 
5,916,455). 

Ameen et al in view of Redeker et al teach all limitations of the claims as discussed 
above except for the plasma generation device for the remote plasma source (cleaning chamber) 
being an inductively coupled plasma source rather than a microwave plasma source. 

Kumagai teaches a plasma processing apparatus (Fig. 1) including a remote ignition 
plasma source 30 wherein an inductive coil 37 coupled to an RF power source 40 is used for 
generating a plasma (column 4, lines 8-29). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize the inductive plasma device as taught by Kumagai in the apparatus of Ameen 
et al in view of Redeker et al as an art recognized equivalent for the same purpose of generating 
a plasma. It is the Examiner's position that substitution of the inductive plasma source with 
microwave plasma source would have been obvious to one of ordinary skills in the art at the time 
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of the invention. See MPEP 2144.06, Art Recognized Equivalent for the Same Purpose, 
Substituting Equivalents Known for the Same Purpose (in re Fout, 675 F.2d 297, 213 USPQ 532 
(CCPA 1982)). 

Response to Arguments 
Applicant's arguments with respect to claims 41-69 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Applicant's submission of an information disclosure statement under 37 CFR 1.97(c) with 
the fee set forth in 37 CFR 1 . 17(p) on 8/1 1/03 prompted the new ground(s) of rejection presented 
in this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 609(B)(2)(i). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Parviz Hassanzadeh whose telephone number is (703)308-2050. 
The examiner can normally be reached on Tuesday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory Mills can be reached on (703)308-1633. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703)872-9310 for regular 
communications and (703)872-93 1 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0661. 

Parviz Hassanzadeh 
Primary Examiner 
Art Unit 1763 

September 10, 2003 



